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Abstract 
Our society often talks that their kids at school are taught using old educational methods. It is boring for kids and they lose interest in 
learning. New generation of kids are different – more provocative, intuitive, sensitive, mental, in some cases more aggressive than previous 
generations. That is what parents and teachers now see. 
Therefore the aims of nowadays education demand to choose educational methods promoting active process of cognition that develop skills 
of learning, creative use of knowledge, skills of self-assessment, cooperation, indulgence to different points of view. Interactive educational 
methods help to realize those tasks and provide cooperation among teachers and students. 
Our pedagogical experience for 20 years in secondary school, regular observation of students in lessons and out-of-lessons activities, 
teaching teachers as well as continuous contact with students draw us to conclusion that students interest to lessons of Maths raises if the 
lessons are organized by using interactive methods and ICT tools. Those forms of work promote better understanding of theme because they go 
“through the student”, they are not pressed from outside. 
The research shows that technologies make learning environment alive and more attractive. We show the preferences of ICT methods in 
teaching math as well as show examples how interactive educational methods and ICT tools are used in teaching Maths in schools in Latvia and 
how they promote teaching Maths. 
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Conference Services C-crcs. 
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Introduction 
 
...learning is the way from what we know to what we do not know, from what we understand to what we do not understand, 
from questions to answers. There we need a system what gives us a possibility to save our power and reach as much as possible 
(Gingulis, 2005). 
The number of good educational methods is the same as the number of good teachers. (ɉɨɣɚ, 1975). 
Tell me and I forget it. Show me and I will remember maybe. Let me do it and it will be mine for the whole my life. (Chinese 
proverb) 
 
1. Educational method – important part of a lesson 
 
Word “method” comes from Greek and means “way to something”. With the term educational method we understand system 
of ways of didactical cooperation between a teacher and students, when students get new knowledge and skills and at the same 
time develop their cognition skills (Albreht, 1998). Educational method is an important part of a lesson, way of cooperation 
between a teacher and students in order to reach specific educational aims. Educational method is an esence of educational 
contents where we can see personalities of a teacher and students as well as cooperation between them. 
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Historically the definition of educational method has been changing continuously. Famous philosophers and teachers that 
educational method is (ɂɨɚɧɢɫɢɚɧɢ, 1930; ɋɢɬɚɪɨɜ, 2004): 
- a tool in teacher’s hands to promote cooperation with students – teacher of Russia M.Pistrak (1888-1937); 
- way how teacher organises and leads students’ work to knowledge – teacher of Russia P.Shinbirev (1946); 
- a tool what helps teacher to equip students with knowledge and skills by using intentional activity of students – teacher of 
Russia I.Ogorodnykov (1900-1978); 
- a way how teacher delivers knowledge to students and leads the students’ process of cognition; a way how students gain 
knowledge and skills – teacher of Russia I.Ogorodnykov (1900-1978); 
- a way where teacher leads students from unknown to well-known, from no-skills to skills, a way to develop kids’ 
possibility to think – teacher of Russia M.Scatkin (1900-1991); 
- a way of a pedagogical process where teacher leads students from unknown to well-known (Ʌɨɪɞɤɢɩɚɧɢɞɡɟ, 1957); 
- a way of organising students’ process of cognition in order to provide getting the knowledge and practical skills (Ʌɟɪɧɟɪ, 
1981); 
- it is not only a tool in teacher’s hands, but it is also an excellent tool to touch students’ personalities (Ɇɚɤɚɪɟɧɤɨ, 1983). 
The choice of correct educational method is very important. It depends from the choice if a student feels boring in the lesson 
and the theme will slide over his brain and do not leave any knowledge or a student will perceive the theme as a game, as a part 
of his life and he will get the knowledge for all his life. It depends from the choice if a class will look upon the lesson as a 
drudgery and misbehave in the lesson or a class will be interested in the lesson and will behave well and help the teacher to lead 
the educational process. (Ʌɭɧɚɱɚɪɫɤɢɣ, 1925) 
A possibility to judge logically, to move the correct conclusions based on the information is an integral part of mathematics 
therefore development of students’ critical thinking is one of the main tasks of a teacher of Mathematics. The most common 
mistakes of students in solving mathematical tasks: 
1. Judging inductively hypothesis are moved basing on observations. Judging deductively the hypothesis is moved in the 
beginning and then the facts proving or disapproving it are gathered and analysed. In real thinking processes these both 
ways of judging are close together – we get the experience, move the hypothesis based on it and prove them. Students’ 
judgements lack this final part. They do the conclusions based just on some examples. 
2. Students have problems with combinatory thinking. They are not able to systemize their judgements and check if all 
possible cases which correspond the task conditions are looked upon.  
3. Students do not understand that in Mathematics conclusions should be moved basing on the given information not on the 
personal beliefs or emotions.  
4. Students often are not able to work out strategies to prove absurdity of affirmations. In task solving they should find the 
way how to prove that an affirmation opposite the hypothesis is false, they should not find many examples proving the 
direct affirmation. Students find it very difficult to prove abstract affirmations from the opposite.   
5. Many students have problems with understanding and usage of quantity words (every, not etc.), especially in abstract 
situations. The greatest part of students understands that affirmations “every dog is a mammal” and “can find a red dog” 
are different in their logics and can prove this difference. But only some students of forms 5 – 6 can prove the difference in 
the following affirmations: “every number  the final digit of what is 5, can be divide in 5” and “can find a number the final 
digit of what is 3 and what can be divided in 3”.  
6. In problem solving it is necessary very often to define any notion. Formulation of definitions causes serious problems to 
many students.  
7. It is also a problem to choose the cluster of values to analyse from all the mentioned values in the task. To realize that 
successfully a skill to foresee the results is necessary.  
8. Students plan the solving of the task very seldom. They do not use solving strategies. To choose the most suitable strategy 
for solving the task, the student should have his own collection of strategies. This collection can be obtained only by 
solving many different tasks independently and investigating the correct solutions. 
2. Classification of educational methods 
Together with the development of theoretical basis, number of educational methods continues to grow. In order to understand 
and systemize them better different classifications are created (Albrecht, 1998; Ɇɚɧɜɟɥɨɜ, 2002; ɋɢɬɚɪɨɜ, 2004). 
 
Table 1: Classification of educational methods 
 
According to sources of giving the knowledge and perception the educational methods can be divided into: 
- verbal (narration, discussion, lecture etc.); 
- visual (illustrations, demonstrations etc.); 
- practical (tasks, laboratory and practical tasks etc.). 
According to the level of students’ cognitive activity and the degree of independent work of educational methods can be 
divided into: 
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- illustrative explaining or informational - receptive; 
- reproductive; 
- problem explaining; 
- partial search or heuristic; 
- investigatory; 
- methods of emotional effect. 
According to the teacher's teaching and student’s learning teaching methods can be divided into: 
- methods of collecting information and executive; 
- explaining and reproductive methods; 
- methods of stimulating explanations and partial search; 
- methods of development and searching; 
- instructive and productive practical methods. 
According to the didactic aims and tasks of a lesson as well as according to way of teacher’s and student’s activity the 
educational methods can be divided into: 
- communicative – use for the strengthening of existing knowledge (a new material for presentation, discussion of 
new training materials, work with text books, evaluation); 
- cognitive – used to strengthen the new teaching material (observations, modeling, research of illustrations, display 
materials, understanding and analysis); 
- transformative – used for the practical use of knowledge in problem solving and practical tasks; 
- systematizing – used for summarizing and systematization the knowledge (summary discussion tables, etc.); 
-  controlling – used for determining the quality of the acquired knowledge and skills as well as the correction 
(written and oral tests, practical tasks, etc.). 
According to the interrelationship of teaching methods they can be divided into: 
- methods of organizing and realizing the cognitive learning activities: verbal, practical, inductive and deductive, 
reproductive and problem - investigation, independent work and teacher guided; 
- stimulating and motivating methode; 
- training and self-controlling methods: written and oral tests, laboratory and practical work. 
 
According to Albrecht (Albrecht, 1998) the most appropriate classification of educational methods is the classification 
according to students activity and level of independence in learning, because this approach respects the relationship that each 
element of the curriculum meets the specific way of learning. 
The summarizing structure of educational methods in Maths is very compact.  
 
Figure 1: Summary of educational methods in Maths 
 
 
 
The influence of the method can be effective or non-effective, that depends on the form of work, time and place where it is 
used. It is teacher’s mastery and luck – to find the most suitable method and use it to reach the necessary goals. The teacher 
should manage the specific educational method in order the students get the maximal effect in lesson of Maths. The teacher has 
to: 
- understand the essence of the specific method; 
- know how to use the specific method in specific educational situations; 
- know the positive and negative expressions of the method in educational process; 
- be able to state the effectiveness of the method; 
- know which themes of school Maths can be taught with the use of the specific method; 
- be able to motivate students for work by using the chosen method; 
- know the expressions (visible and hidden) of the method what are observed more often. 
Educational methods in Maths
Traditional Non-traditional
General Specific
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3. Interactive educational methods 
 
Former main scientist of Xerox company John Seely Brown has stated that present students like learning interactively: by 
doing, creating and co-creating (Brown, 2005). 
Contemporary educational process moves forward the demands not only for students but also for the staff. Therefore it is 
necessary to look upon those educational methods what students already know and choose those what can help to make 
educational process more interesting.  
Interactive learning – learning what is directed towards co-operation, at the same time keeping in mind the learning goal and 
contents. Traditionally there are three dimensions of co-operation: 
- informative co-operation or information exchange; 
- interactive co-operation or coordinated activities; 
- perceptive co-operation or appropriate mutual understanding. 
The co-operation is valuable if all three dimensions are in balance. The co-operation can be verbal and non-verbal. During the 
process of co-operation emotional and cultural senses as well as skills of sympathy and self-control are developed. The 
educational methods according to student’s role in educational process are divided into: 
 
Table 2: Classification of methods according to student’s role in educational process 
 
Classification of 
methods 
Description The main educational methods 
Passive 
 
Student is an educational “object” who should 
understand the material. Students do not co-operate.  
Lecture, reading, demonstrations, 
student’s answers in front of the class 
Active 
 
Student is an educational “subject” who does creative 
tasks and participates in dialogue with the teacher 
Creative tasks, dialogue with the 
teacher 
Interactive All students and the teacher are involved in 
educational process. The teacher is only the organizer 
of the educational process who provides a qualitative 
educational environment. 
Co-operative educational methods: 
projects, problems, discussions, games. 
 
Key ratios of successful (productive) educational process are skills of thinking, working with information (search, analyse, 
select, estimate), solving creatively cognitive and practical tasks, competence in solving the problems independently, skills to 
realize reflection of activities, to state precisely one’s thoughts etc.  
The following conditions of organisation of interactive learning should be obligatory in lessons of Maths:  
- Relations between the teacher and the students should be based on mutual confidence and be positive; 
- Style of teaching should be democratic; 
- The process of co-operation between the teacher and the students or among the students should be observed;  
- Everything should be based on students’ personal mathematical experience, striking examples, facts and examples should 
be included; 
- Introductory tasks should be included as well as there should be enough time for doing basic tasks; 
- Variety of educational methods and forms of giving the information, regular and purposefully based changes; 
- The lesson should not be over satiated, only some interactive methods should be used; 
- The used methods should correspond to students’ age; 
- Outer and inner motivations of activities as well as students’ mutual motivation should be included; 
- Speed and abilities of every student should be taken into account; 
- Reflexive ties should be created by doing express-questionnaires, promoting discussions. 
Several teachers in their researches have acknowledged that effectiveness (in per cents) of acquiring the learning material 
depends on the correct use of the method: lectures (5%), reading (10%), use of video un audio materials  (20%), demonstrations 
(30%), group discussions (50%), practical activities (75%), peer-teaching and immediate use of knowledge in practice (90%). 
Interactive interaction promotes intellectual activity of educational subjects and forming co-operation between their efforts 
and competition conditions; there also works a psychological phenomenon and partner’s thoughts can cause accidental reaction 
based on the question. Use of the interactive learning should include activities what help students to develop their evaluation 
skills and critical thinking, practice on real tasks and working out decisions, get skills what are necessary for effective future 
work when they meet similar problems.  
Effectiveness of interactive methods can be observed as an interesting educational process and also promotes participants to 
use creative thinking, makes them think, analyse the gained information, understand it, compare with personal experience and 
use in practice.  
Active educational process consists of three parts: 
1. Input (the person gets the information from what one hears, sees and feels); 
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2. Process (the person co-operates with other persons and materials); 
3. Output or result (the person created new information and materials). 
Dale (1960) diagram can help to understand what active educational process is: 
 
Figure 2: Diagram Edgar Dale 
 
 
4. Method of use of ICT 
 
Information and communication technologies (ICT) is a sum of technology tools and resources for creating, spreading, 
changing and managing the information.  
Coming of ICT in education has brought many novelties and essentially changed its values, methods and results. That would 
be an important benefit for education system if the novelties and changes brought by ICT are accepted, used and developed by 
students, teachers, school administration, decision makers in local and state institutions and parents. With coming of ICT our 
attention should be paid to paradigm of modern pedagogy – student is in the centre of practical educational process, he can learn 
independently in suitable place, time and speed. 
In the result of the use of ICT (Müller-Falcke, 2006; Wang & Woo, 2007; Hirtz & Harper & Mackenzie, 2008; Brown, 2005; 
Toure, 2009; Law, 2000) students have easy and wide access to information, their thinking is promoted and personalities 
develop, possibilities of independent work develop, sense of humour and critical approach is formed, skills of knowledge 
managemend are formed, knowledge can be lead and co-operative learning is promoted. From the other side cultural, social and 
professional influence of ICT tools to the involved persons (students, teachers, leaders, parents) should be taken into 
consideration. In the age of knowledge the main attention should be paid to (Bidarian, Bidarian, Davoudi, 2011): elementary 
understanding of complicated things, development of knowledge, active self-development, understanding of globalization, basic 
skills of living and variety of educational resources. It is important to bring balanced and scientifically based principles in 
educational process (Ebrahim Zadeh, 2002): self-government, co-operation, active and inclusive educational process, project 
based educational process.  
People speak a lot about the use of ICT method in educational process. The most important thing to understand is that 
educational process does not stay only in the classroom, it is uninterrupted and there the use of ICT can help a lot if the student 
understands the goals and expected results and the teacher is able to lead and motivate successfully. Technologies make learning 
environment alive and active. 
In the age of information technologies traditional educational methods are not effective enough. Present system of education 
demands introducing quick and non-traditional educational methods and forms in educational process what could acquire 
educational process more actively and motivate students for self-education. The process mentioned is very complicated and 
demands teachers and students to obtain skills to work with IT tools and software. Computer, interactive board, multimedia data 
projector, internet etc. technology tools have discovered new possibilities for teachers in teaching process and for students in 
learning process. 
ICT gives access to non-traditional informational sources, raises effectiveness of self-education, promotes creativeness, and 
brings to realisation new educational forms and methods. Success of education depends on that how quickly and easy we can get 
information of different amount.  
Teaching a lesson using ICT tools demands from a teacher skills of computer-user, skills of using multimedia technologies, 
much work for preparation the lesson and a lot of time. But the time used is invested in working out materials, practicums and 
lessons what becomes teacher’s intellectual baggage for oneself and for others. The main prize is increasing students’ interest in 
the subject taught, help in using ICT in order the educational process becomes more successful. 
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According teachers’ thoughts the advantages of ICT method are the following: 
- Wide access to information, 
- Access to ideas, processes, activities what are not possible to realize without technologies, for example, simulations, 
- Changes in educational process – active involving of students, quicker data processing, time and place for learning is 
unlimited, 
- Co-operation – students exchange their knowledge with other students and teachers; 
- It gives new positions to education – teacher can give students theoretical as well as practical materials; 
- It focuses on different talents or intellects: linguistic, logical-mathematical, visual-spatial, musical, kinaesthetic, 
communicational, self-understanding, naturalistic, existential. 
Use of ICT in lesson: 
- Increases students motivation for learning (not only because it is up-to-date and innovatiove – it helps to choose and 
differentiate tasks according to students’ knowledge and skills); 
- Helps students to finish the tasks during the lesson because teacher and technology resources help them; 
- Helps students to understand practical meaning of mathematical tasks. For example, it is very easy with the help of 
computer programs to change parameters of the given values and model different results; 
- Helps the teacher to make educational process more individual and differentiated because of the interactive dialogue 
between a student and a computer in the speed and place suitable for the student; 
- Educational process becomes more visual, colourful and attractive; 
- Creates feeling of comfort for students (they can learn in their own speed and cooperate with other students) and teachers 
(they can co-operate only with those students who need teacher’s help); 
- Helps teachers to oversee the class and lead the educational process successfully; 
- Does not allow subjective evaluation of students’ knowledge because the mark is given by the program according to the 
number of correct answers; 
- Helps students to develop their own knowledge according to the marks they have got – students can repeat solving the 
tasks, can ask help to the teacher, analyse their own mistakes; 
- Develops skills of self-management and self-assessment in students; 
- Helps students to solve dilemma – from one side: a great amount of learning material should be acquired in limited period 
of time – from other side: for a successful learning process in class different methodical materials should be chosen very 
carefully; 
- Helps students to rise “pedagogical mastery”- pedagogical competences, specific knowledge and skills, characteristic traits 
what help the teacher to lead the educational process effectively 
 
5. Project „Nature sciences and Mathematics” 
 
With the beginning of school year 2011/2012 more than 750 schools in Latvia have access to electronic and printed learning 
materials in Biology, Physics, Chemistry and Mathematics for forms 7-9 what were worked out in the project “Nature sciences 
and Mathematics”.  
The set of materials was worked out during 3 years in co-operation with local governments, businessmen, schools and 
universities. That includes 66 different innovative outputs to support teachers in teaching and students in learning: programs of 
school subjects, educational games, brochures and manuals for teachers, educational films, electronic and printed materials what 
include presentations, animations, vide, materials for interactive board, examples of laboratory works, examples of lessons etc.  
Electronic materials, educational films and methodical materials can be accessed at schools as well as online at the Web page 
of Latvia educational centre of Nature sciences and Mathematics  www.dzm.lu.lv: 
- Interactive materials for students of forms 7-12, 
- Programs of school subjects, educational films and support materials for teachers of forms 7-12, 
- Methodical materials for teachers. 
The set of materials is made in a way that a student could learn mathematics in the way he likes and use the knowledge and 
skills in his life. In printed and electronic materials a contemporary approach is used so that a student could get personal 
experience and see the links between the reals life and content of mathematics and develop his skills. 
All the materials and methods are approbated in 64 schools in Latvia. And the results show that the new approach is good – 
students’ achievements in mathematics are higher and their motivation increased, too. 8-formers in the questionnaire have 
answered thet they “can understand it better now”, “lessons are more interesting”, “motivation is higher”. 
Materials for forms 10 – 12 for the sciences can be accessed for Latvian schools already since 2008. 
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Figure 3. Interactive materials for self-studying for forms 7-12 
 
  
 
6. Multimedia learning object “Mathematical induction” 
 
Learning with the help of multimedia makes schools to learn more about technologies and introduce them in everyday 
educational process in order the students could not only read about the complicated schemes but also make experiments with 
them. (Wiesen, 2003). 
In 2009 teachers of Riga Technical University with the financial help of European Union taught several teachers of Latvia 
how to create qualitative multimedia learning objects in order to bring interactivity in educational projects. In 2010 with the 
software Lectora (http:// www.trivantis.com) we created multimedia learning object “Mathematical induction” and it starts with a 
quotation: “Mathematical induction is a way of thinking that makes to think in general by proving the affirmation with all the 
possible values.” 
 
Figure 4: Multimedia learning object “Mathematical induction” 
 
  
  
There are several parts: 
- Introduction; 
- Description of general and separate affirmations; 
- Interactive examples of general affirmations 
- Description of what is mathematical inductions? 
- How the method of mathematical induction can be showed graphically 
- Seven tasks with solutions – visual material, graphical schemes, calculation of values in MS Excel sheets and 
substantiations with the Method of Mathematical Induction; 
- Tasks for self-studying (on themes: equalities, inequalities, divisibility etc.) 
Multimedia learning object is attractive and interactive; there are many pictures. For example, by clicking on Excel icons, it is 
possible to open electronic table sheets and calculate the values of the exercises. There are also video videos on the domino 
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effect, how a beautiful flower can grow from a small seed, how Hanoi towers are built. In graphical interpretations or squared 
bars it is possible to find out what is hidden behind every coloured square. 
The goal of multimedia learning object is to give a possibility for students to understand and acquire method of mathematical 
induction in the speed and place suitable for them. The material can be accessed for students and teachers of Latvia by attending 
lessons of Mathematics Correspondence School of Latvia University. It can be used by:  
1) Students when they learn about Method of Mathematical Induction according to the standard of the subject of 
mathematics, 
2) Talented students when they prepare for competitions and Olympiads of mathematics, 
3) Teachers when they present the essence and possibilities of the Method of Mathematical Induction, 
4) Every interested person who wants to understand connections between the Method of Mathematical Induction and the 
development of life. 
 
Conclusions 
 
1. Teachers and educational methods are the important part of educational process.  
2. The educational achievements depend on the mutual co-operation (student – teacher and student - student), the educational 
methods and forms of work chosen y the teacher The more teachers will think on more effective and contemporary 
teaching, the more students will get. 
3. Use of traditional educational methods together with active educational methods raises essentially the level of knowledge. 
4. Interactive learning helps students not only to learn, but also to live. Although the interactive learning (interesting, creative, 
perspective) is the direction what is not studied a lot, but it should be developed in Latvia pedagogy.  
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